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=L^S>\ *Ff^-B]- ^s Dl - AV^nl-o.^ XMJ=Md# ^^t}. 

7ti°l*= ^ ^-^1 «1^*J ^ £*g^ *M3, 

3^4. °H, T^f*^ ^nl^- * c 

1- 7}*m ^12 ^ ^ XU ^f-g-iL4 ^M-f^ *fli XI 2 ^-g- Xl^tt Xl3 

-2- , °M , Xl2 Jf^-g; €rH =ei\+ ^^HM i^H]-^ 5flc«Loj t|| o| J= 

^<£^ XlT^H ^eflo] ^ ui Tflo] # if£-<^ ^eitfl^ XI 1 ^ Xl2 

°H , II D -1 tf-M XI 1 ^-8: -§-*H J=efl<y #^-3}- <£ 
^s]^ Sj-^i #^ht- ^W4. 

£ 1 
IH^Itt, IZ0, 
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^ M^fl^liEi ^ n. ^)2i « 0 >^{THIN FILM TRANSISTOR ARRAY PANEL AND 

METHOD MANUFACTURING THE SAME} 
[51^ ^] 

51 l^r ^Al^ofl rcf^ #*l-8- e^^I^e^ 

£ 2^ si E^^i^Ei s^-a- ii-ii- ^ ^\ £Ai*v oh 

51 3a, 4a, 5a ^ 6a^r trf^. S X| j=31 

SL 3b^r 51 3a^lAi 1 1 Ib-I I lb ' ^(A ^SlolJL, 

51 4b^ 51 4a^H IVb-IVb' ^ ^ 51^ S^o.^ ^ 3b ^ cf^- cj^ 
# 51^1 t!r ^SlolJi, 

51 5b 51 5a<^1 Vb-Vb* ^ ccfef ^a* 51^ S^S^ £ 4b ^ cf£- #311- 
51^1^!: ^^Sol Jl, 

5 6f £ 5a°lH Vb-Vb' *]-g- JE.*^ i^^S.^ j£ 5b^ r}-g- ^Tfll- 
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5. 7b^ £ 7a°lH Vllb-VIIb' 44 5.^1 ^ £^o^ £ 64 4-§- # 
Till- iEAltt ^^SoIji, 

-E 8^: £ 7a4M Vllb-VIIb' ^ 5E.4 -&V S.^o.S.Ai £ 7b4 4£- # 
31 » S-4tb ^E^ji, 

S. 5. 7a4H Vllb-VIIb* 44 ^4 £4tt E^^l £ 84 4-g- ^ 

£ 10^r ^3 X| 2 CCj-s ofl^ ^.g. ^ e^U^e) saI^s) 

H 11 ^ £ mr 5. 110^1 £4^: wKn- E^)iEl S^l^ XI -XI' ^ ^ 
XH-Xir-a-i: 44 ^4 S^ltb ^^JI, 

-£ 13a^ ^4 m ^loflofl ofe}- aflSSRr 3} #3HH4 44 m 314^4 

£ 13b ^ 13c^r 44 £ 13a*IM XHIb-XIIIb* # g XIIIc-XIIIc' 44 Q 

4 ^£0]^, 

£ 14a ^ 14b^r 44 5. 13a*IM XHIb-XIIIb' # ^ XIIIc-XIIIc' 44 Q 

4 S.X\xfc #^£^4 , £ 13b ^ i 13c 4^ <£3H44 ^Tg5Lolj7 ( 

£ 15a^ £ 14a 5? 14b 4# #3H44 44 H^4^4 ^4^4 h]]^ £ o]ji ( 
£ 15b ^ 15c^ A A S. 15a°fl4 XVb-XVb' -id ^ XVc-XVc' ^d* 44 ^4 £4t>: 
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5- 16a, 17a, 18a^ s. 16b, 17b, 18b^r A A . S. 15a<=Hl XVb-XVb' -id ^ XVc-XVc ' 
nj-iq. £AltV ^S^i £ 15b % 15c A& ^ 3E*l 

£ 19a^ £ 18a ^ S. 18b^ tf^g- wvnv «fl*lSol 

TL 

— J 

i 19b ^ 19c A A £ 19a<HH XlXb-XIXb' ^ ^ XIXc-XIXc' A A QA £ 

£ 20a, 21a, 22a^ £ 20b, 21b, 22b^r AA -£ 19a^l^i XlXb-XIXb' ^ 
XIXc-XIXc' AA *kA 2*1 tb ^^£5.^1 £ 19b ^ 19c A^r ^l*^- ^ ^ 

,*\) AA 

£ 23^r it*$A ^13 ^Al^cH] 4= KX \ «v^- e^^]^e^ 7]^ 

£ 24^r £ 23<HH XXIII-XXIir 4^ ^ 2*1 ^r^Sojuf. 

<24> MVnl- E ^j^El K X\ % gj Zl ^2: « 0 >^ ^ ^ 

<25> 6fl^ SA ) ^fl 7>^- ^5} A>-g-^ZL ^ ^1 f> ^4^*1, # 
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<H ^17>£1^ ^l<i}-# i^^Rf ^ S^H^^Eil- 7>X]J7 ol^ ofl^ S a] 

S^-E-] ^A> Aljr 4lJL» <?l7>^-0> TflolS^i ^ C-llo]E^O.^ ZfZ]- ^^Rr 

^Mif(Al) iE^r "^^lw ^(Al alloy) ^4 ^ <£^v]& 31 ^ ^ #^ Aj-g- 

^ 3M ^^olcf. ZLEiM-, ^nl^ ^ IH^Itt WflAj^ t5 ]aj gc- s\- 

^HH 9=*M nfl^ofl ^JjLofl^ Uf= #^Hf oi7J€ nfl o] igJ-^H 

tiV^- e ^ 2} -g; 7-1 S>Al 71^ &*H^ 7\7,}JL olcf. ^ , ofl ^ £A j ^ ofl 

A^sf £o] -i-^^i iTO(indium tin oxide) IZ0(indium zinc oxide)* 

A l-§-*H $r±. ^ ^ ^ ITO S&^r IZO^l- ^n]^- ^-f-^ 

°1 ^7>S>if ^l^ol ^^cf. 
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Jf«- =e^fe ^^>cf. ^o^nv o}eflo]H A]^7fl ^ (under cut)*] ^^*> 

^^HMl ^ ^^^^ (step cove rage)7> M-nsh^r}. o] S o]^-a} oj^o]] 
^S.s}-^(profile)^ i^r^M- &&o} ^#^f 

^ Ai5]£7]- &*H^M ojrj-. 

<30> Mj-tgo] ol-j7^> ^ 7l#^ 4^]^ ^ 7 >^m ^#^-» 

<3l> HL*>, ol=^77> ^ 71^^ 4^)^ 7V4^ ^ 91 

^1^" iH^lir ^j! i^nl.^ IZ0 IT0 ^- ^ ^ 7i%V^- 7M^ £ 

# ol^^l ^12 51 ^-Sr i^*H ^*Kn. ^f-SH ^1 51 

naiM-51^- ^^^l-fecfl, ^<H) tfl-g-*Rr ^-^1^ cf^- Jf^-iLcf 

*)-5t nKg. Alz^ nfl- tifl ^o} ^JjLEq-o] Al^S^ 
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^4 ^71 Tflol^ ^ofl o]^^ ^ TlHE ^^-0)1 Cfl*>cx| 

jrnl-o. ^^*Vcf. O]^, #J=Lofl r^o] ^^d] cfl-g-^Kr ^#^1 ^*l*Kr *U 

711 o]E ^-§-*Kr ^11 -^-^-^.^ g}=£r 

*fl2 ^ ^ *lll Jf£-iH} ^Jf ^ afl^ 7l^oil ^ ^ ^3 

711 °1S ^<3^M- ^^*>^ *lll ^12 4^- ^Vefl^l Tl^ll ^ 

2] TIME ^<a^-a- ^7i5T>^ =eflo] ^ 711 o]H «fl^ =S^vfl^ ^1 ^ 

^2 ^^t}. °H, iL3L^ *lll ^-i- -S^M = 31^ ^i^- 

7}*}±r *\}4 Jf£-* tH 5L , *fl4 Jf£4 iLJL^Kg- ^zJ-SH ^H^l^ # j=l 

^13 

^1 ^ <^>2fl^ JiLJiBM- ^12 ^ Of El) Si TllojE ^nKg. ^ ofl ^ 

^i^S. ^Al^ ^O] tfl-BJ-^}^, 7\]1 ^ Oj-Efloj ^12 -^-^ 0>Bflo| ^ ol H 
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&<&^& H-e-ii^m 3:7]H>H tJMS ^<g^ iLJl^-iLt} ^ ^11- 7 Hfe 5} 

<36> ^|i ^ *)|2 ^ ^ nfl^l£ £^ ^Z^S. 7floj.e iLJr 

^ ^ #31 ^ £31^ ^lX^V^ h>^*>^-. 

<38> ^Jf*V 5=1^ %Vj7 S ^cr] a. ^Al^ofl tfl^H ^ ^Kr 71^^- 

^H-i: 7>^1 *> 7 > -g-oj^l ^A]^- ^ flT^ -M^ch ZLB\^ 

£ ^ 7>X] ^Ol^- ^-^^ ^ O^HH ^^Hr ^ 

<39> £^6ll>H ^ ^ <^^^- ^^>7fl a^^>7l iflsH 

^. -a-^Vtb *fl*IM*r ^t!- £^ ^» 1-^4. 

0 >M^ ^ ^^Hl £4^ ^°1 SZ*r ^rfls ^ 

°1 4^ ^ $H" oicfZL 1- nflol]^ ^^Hl «.«ol ^ttq-. 

<40> ol^l ^. ig^^ ^ a] ofl oil rej-^. «Vu]- E^fl^^E-1 &.X\ & * Zl^ ^ ofl cfl^> 

<4i> zle^, o]e^ ig-^oi] E.&x]^b\ E.X\# ^ n alls tfl*}a} 
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tfl*M a 0 v^]§i 

<43> 5. l^r ^T^^ *fll -g*H°fl EfH ofl^ KX \ w}"^ E^^^Ei ^^-0] 

JL, S. 2^ i H £^tt wV^- E ^fl^^Ei II-H ' Ajo. icfE} ^5} # 

<44> ;g<£ 7l^r(110) $H 7>S « 0 >^S Sl^r ^Hr^ 7flolE^(i2i)ol 

S-H $14. Tfl olEAl(i21)^ cf= W-^o] 3 f £fe #51*13! 

#51*131 ^ S^f E^Ef^ °l-f-<H*l Sj-jjL £^^(201)2f ^ W] 

^*J-* 7>*lfe <£^1¥ HL^ ^l^ol^l -tfJj*. £^^-(202) 

o]^o]^ ^cf. 7^01^^(121)^ HV^. E^liEifi] ^ojE ^^-(123)* a^-^cf 

^ ^i^-(191)3f M^o] $1^ -8-^1 4^(177)31- ^^71 

» ^7^^ o.^ _g_s£ol ^^1 ^-Mfe 711 ol e «fl#(121, 123, 125) 

SLS.^ ^ El Si ol ol^ o.^ aflAl^ ^ 7 >€ <T 

<45> a. ^01 4H. aJaHHI rrl-scl ; ofl^ ^^71 SI ^ ^1-^71^ -fj- 

*1 ^^71^1 #^h§: ^Hr^ ^1 xiq-ol 71^(110) $H -o 

*1 #^h°r 71^ 5Efe ^-f- ^i^- 4^ol pjel ^oj-^. £1 H-^JfEi o] 7} 

^Cf. olnfl 7^ iE*V 4€- aAl^-o) 71^ ^ofltE 0171.^4 

<46> 71^(110) $H^- ^ ^(SiN x ) 4^ S. ol^-ol^l 711 °m ^^^"(140)01 711 olE 

^i(i2i)-i- gji 
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«> ^(123)*) *.u ^^s)-(i4o) ffi 0lM:a ^ 

+*l(163. 165m 44 ig^iH a q.. 

3#*(163, 1653) S tJoJji 4 «=K 140) flo , fe W o m(A1) afe e = D| 
* WCA1 alloy), f^Mft) Efe #a , « *», H#(Cr), * M 

(Ta), Et^(Ti) g= fe s ^ ls 0)¥<H?! ^ |El{j(m) ^ ^ ^ 

**C163. 165) »M «15= #e) ^ ^ „ a)a a , {JasH ^ 

«M *)* ft*** ^4. ^-1*141(171)4 „ IJM ^ a , (I91) 

4 S7 1?) o s Wo) ^ ^ ^ aw i8|ss(KM ^ 

(175) ™ * <7 ,«. S^KWfe 30-80' ^ 7Wfe ^ 

« ^ ^ ^ ^ ^ ^ ^ ^ 

izo a fe w ^ , wt #as So] ^ 
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oflAl dl°1^^(171) ^ ^^"(175)-^ 3.^-2] £^^(701)2f °J" 

^■^l^-vllicll- ^ £#^-(702)4 o]^nVo_^ o^o^ ^ 

<so> c-11o|e^ Hfl^1(171), -E.efl^ ^(175) 5? -fM £.31*11(177) ^ ol-fr<>l 7> 

34 ^51^(150) ^6)1^ fl-^s. ol^oi^i iLJrnKisoH $X^. 

<5i> tis^-(180)^l^ = 3l°J #^"(175) £ cHo]e^o| ^. «-^(i79)# AA S^iflfe 

^(185, 189)°1 gjo.^, TllojE ^^^(140)4 W Tfloim^d^ # :s i L 

125)1- ^-ei^fe ^^(182)ol ^^s)<H oicf. <^7H, 3# ^(185)^ -E-^l 

<?i #^"(175)4 ^Tfl^l £e^£s tg^sjo^ oj<H, £^01 179)4| TlHM 

^4(140) 9J^-51 3# ^(185)-°r o^cf. J=5fl°J #^-(175)* 2=4 

^tt ^ (185)-£- 10/zm >10/mi* ^4 °1^4 4°l H>^§>rf. SE 

*V, tHo]e^ tiH4^ ^4-4 ^ Jf§(125, 179)* S^iflfe ^(182, 189)5. 

%7!\#°} ILZj^S.^ *§^m. ^ 9X°-*\ <>H <M4^r ^12 ^AH1» t 1 
313-°-^ ^44 5- 44, ^#^4 4*o V * 4^4-44 4*fl ^(185)114 

3711 ^S^Rr 44 4^444. 

<52> iLJl4(180) 441^ ^F-W -£4 #^4 I TO £E^r IZ0S. 4 ^4^1 4^ 4^(191) 

°1 SW. 4^ 4^-(191)£- ^4(185)* c^o] ^^-(175)4 3 

440.3. 4434 SZtt^, 4^ 4^(191)^: 4# ^4(185)44 =eivf -EL5I14 4^- 
(175)4 4^4(701)4 #£-4 ^#4:n. Si 4. °le-1^r ^ ^4 ^HH 4= ^ofl 
4^r 4^ 44(191)^ 2=314 4^(175)4 4^4(701)4 &4 &± 4^" 

(191)4 2=314 4^(175)4 4 #4^ ^#-^4 ^ 4*J"# 4^«" <r 9X°-*1, £t> 
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5efl4 #^-(175)4 4^14 £4 %o] $4 ^^*6\]*\ s[± 44(191)^ <cHd44 & 
-2-4 , 4» *44 3^-4 SS^t °«*>7fl -fi-5^- ^ &4. #■& 4^ Sl4" 
(191)4 -R-4 ^ *l 71-8- 5*!*ll(177)7> S]#4tt ^4^f44J£ g)-^ *14-(191)4 =efl^l 
#^■(175)4 3#*Hr ^#-?-4 ^4 7>s!4. 

SE#, a.3L^(180) $H*r ^(182, 189)^: -f-44 44 7fl4SSi4 # 

(125) ^ HH4#4 # ^(179)4 "3^ 4 4 oj^ TflojE ^ -^(192) ^ 4 

44 12 «-7fl(199)7> ^44 &4. 

^4^, 4^4 £ ^4 ^1 ^Al^ nj-S. ofl^ SA ] ^.g. av^- E^^j^Ei 
S444 42: 4"^ 4 444 5 1 ^ £ 24 £ 3a ^fl^l £ 9* 44 4"44 

^44. 

^4, 5 3a 4 3b4 544 w}5>|- go], 71^(110) 4°fl 3#4 4^ 5^14(201) 
4 «yvf-4w ^g-oj =.4- ^ 2 at%4 Ndl- S44^ Al-Ndl- Xf^Rr S^-§: 4 -§-44 
2.500A 454 ^TflS 4-¥- 5Sl4(202)# >i44 ^ (sputtering)^-S. 3^4^ 

44^44 Tflol S -3(121)^- 20-80°444 ^444 3)44 ^25. 11^44. 

5 4a ^ 5 4b^l 544 44 ^4 , ^4 ^^S. 4-T-4*! 44^ ;g<£4 
(140), 44^ fl-^(i50), 5^§4 44^ fl-^(i60)4 4^4-t- 4^f44 4^4^- 
4^3.1- ol-g-^j- 444 ^#(150)4 5^4 444 ^#(160)-§; 

sfl4444 TflolM 44(123)4 4^r4^r 7fl4H 4<£4(140) 4-f4 4:531^(150)^- 
*g44i =L tf^M 544 ^-^#(160)* 444- °]7H, TflojE ^0^4(140)^: 44 
^it 250~1500°C £r5 44, 2,000~5,000A 454 4^44 ^44^ 34 

44444. 
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<57> n^g-, £ 5a vfl*l £ 5b°fl ^-o] ; #3*. 31 ^ 

3-§- f^S ol^^^i ^w. 5L^nV(701)^- 500 A ^S.^\ ^3., ^ ^ <£-f- 
p]^ •g-f-t'l^ ^ ^ 2 at%^ Nd# Al-Nd S^-i- oj-g- 

*H 4 Vj f £^5V(702)^r 150°C ^:E°1H 2.500A %5l4\ n^lS. (sputter ing) 

* -f-^H ^, *r^» <^l-§-*b a>^1 ^ °-3L sfl^^H TflojEAKm) 

4 JIL*HHr ^olE^(171) ( t-l)olE^( 171)4 5£°-^ 7\]°}B. ^i^-(123)# ^ 

— -S. ^ ^(173)4 n>^^ ^eflo] ^^(175) ^ t^o] e ^(121)^ f^Hr -fM 
^^71 -g- £^^1(177)* Eflols] <^7H, ^fn| (702 ) ^ ^^j-(701) 

£^1 ^z|o.S ^ ^^(701)01 31 5E£r ^-3*31 ^^<?1 ^4- 

°Htt ^-^(702)4 ^>M-^ ^ S?i sflEi^ ^ oic]-. 

<58> ojo^ HHEiAKm), 2=31<y ^^-(175) ^ £^1^(177)5. 7>el^l 

£^S€ ^-^(160)^- TflolM ^(123)^ f^A S <#^o_S £ 

elA]^ x-]^ ^ «-^(i63, 165)1- ^^Rr °o^^ tRM3 ^-^(163, 

165) a>o]^| «]-£^#(i50)# ii#Al^cf. ojo^ *KE*H^( 150)5] 9}^ 

<59> cf-§-o.S, £ 6<*(M iL^ w}<4 ^-o] ; ^s). ff-^af ^ ^-71 ^^e]-* ^--g- 

(210)^- ^ 3.^ *£^°-S- 

<60> zl if, °}iaf -f^H ##^"(210 H 2A}i> :f £ 7b°fl S^lt!- 

sfl€(212, 214)# ^tH}. °H, 3flH(212, 214) ^°\]*] 
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^JfCCl), ^ 5LZ1}91 €^"(175) £ 51^1(177)^-^1 ^fll 

(214)£r 7flo]E 3flj=(i25Hl tfl-§-*Hr 4^(B1)» ^EH^AlHl 31*1*}- *fl2 

# ^(179) ^ofl <H*l*Rr sfl^«-(Bl)^ #<H*V ^-Tlls ^ ^ 91 

^-M", ^AlofloflA-]^ ^#^-(Cl)^ ^Tj^. ^ 7 ]A^ 

(ClHl tfo} ^-^-^-(214)^ ^l^ 7lB}^-(Al)^l oi^ ##bJ-(212)S] 

^ofl ^ ^o]}^ ^ ^#6)} 4^ (214)^ 
H D -[( 180)iL4 M- ^ ^*fl3. ^-71^ 3}o] w>^^r>cf. 

<61> o]^- ^o], i^jofl r45f ^-^^ 7^7f ^ 

CI H] ^nf^ 3E^}7l ^ ^^(slit)olM- 2}*V ?m9) sfl^ 

. * ^^7^ aPr^Kg- A>-g-^cf. 

<62> olnfl, ^ A}o)o]) °) ^ ^ ^ s^q. ^ o) ^ > ^ ^ ^ 
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£r ^£-514 ¥*fl^l ##*M ^ ^ 5W. °H, ±% ^Tfl 2-€- 

<64> o]^ ^ ^nV (2 14)^ Si #5-^-7} 7}^ °1^-<H^ ^^Kg. 

<65> olo^ ( ^-^-n]- jjJ)^(212, 214)^- ^ ^^s. *H ZL f>\if-2) ^vo] Jr 180) 

« TflojE ^^(140 H tfl^t ^^M: ^J*jt4. sfl-E-^CBlHH^- Til cl e 

SK140)3}- mi^(180)^ ^^H^ §}j7 ( ^w.( Cl )oflA^ *W3E. TflolS ^<gn}- 
(140)^1 oi^o> *Vcf. 

<66> °./H f £ 8 °1H iLfe ^(212, 214)^ *H iLJL^ 

(180) 5E^ °] S. ^^^"(140)* °l n fl, 4^ (BlHH^ iLJl^KlSOH 

Alz| hJ-^^- ^-g-^H, S.5l^-(180) ^ ##^(212, 214H1 cfl^V^ ^23^ 

AS ^-^*!r 7>*1^ ^ ^Aj^Rr ^o] ^t}. ^dfc ^(185, 

187)^ £ 1 ^ £ 2^1^ ^ ^1 1=31*1 ^(175) ^ ^^7l-g- £^^1 sfl 

€(177) 2] ^^^o] o]:f o} ai^- = efl<y #-=-(175) 

■ ^ 3^(177) *>^-^l 7flo]E ;g<£oV(140)# ^-ol*»(l ^ ol 

*>7l ^f-olcf. 2fl = ^-(Bl)o1lAi TflojE ^^BV(140)^1 ^l^r ^.31^(180)^. 

-g-(125)* ^e^7l ^*ti Tllole ^<a^ (140) ^. ^.^^ ^Ti^Hl-Sl ^#^.(C1)^1^^ 
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iL^KlSO)* z\]7\f>\JL Tfloje ^^^-(140)^1 ^$\*\ QS.^ «H ^#-¥-(Cl)^ 

91 ^(175) ^ 51^1(177) ^Fi^H £3 *>fl«H ^>7l 

^^-ojrf. xE^ofl^i ^ w>5f ^-ol sflxrjfCBDofl^ 7]}o)b. ^^(U0) <£^7} ^ 

€ ^ °H, °fl^ ^* ^^-CCD^M *Hf«Hr *fll ^ 

(214)* *fl7^H 3#-¥-(Cl)<M ^efl"*] 3^(175) -iHM 3*1 *Rr li D 4 

(180)* 

°1<H, £ 9^]^i iL^ *M , ^ ^12 ^-£-(212)* ^ a> 

-g-*H ^#-¥-(Cl) ^ ifl = -¥-(Bl)«m>H i^sV(180) ^ tIHe ^^(UO)* *H 

71 *H ^31 Si 3R(175) ^ **1 -£^^1(177) ^ TlMS^ # «.« (12 5)4 

cflolE^Sl # ^(179)* ^eiM]^ ^(185, 187, 182, 189)* °H 

, *HMH, TflojE ^^^-(140)4 ^.^^(180)^1 tfl«H 

TflojEAl^ # ^-$(125) TflojE ^^nV( 140 )^ ^Jf(C)<>l Ji^^(180)^ & 

* ^1* 7>^lJL 5^7] ^^«-(Cl)oll^ jy_JroV(i 8 0)n>* ^T^H ^l^l ^ 

(175) -fM £#31(177)7} nfl , sfl = «( B l)ofl^^ TflojE 

(140)^1 ^T^^o] 7^1 o]e^ # ^--§-(125)* ^(182)* ^ ?X°-*\, 

3#-¥-(Cl)*IH*r 7flo]E ^^^-(140)* #3*1 ^71 5]^ ^* «oM^T ^ SU^. 

^(182, 185, 187)* JEL^\± 1^*1 tet #-^(202, 702)* ^7]^ 

4. oj^ c efl o] ^^-(175) SL^ TflolE^ DllblEiA] # ^(125, 179)4 «g 
HO £ IZO^ *i%V* 2)4:^>7l fl^-olcf. 
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<68> tf-g-, pMb]-1S. £ 1 ^ 2^1 y>^- £<>1, IZO ££b ITO^-ir ^Ei^o.5. 

^%is}jL n>^a.» ol-g-tt sflEi^-i- ^(185, 187)* -f-SH =.sfl<?] £ 

•^(175) ^ -fj-*l £^1(187)^ <2^b ^^-(191)^- ^(182, 

■ 189)* TflolE^o^ og. « §.(125) ^ c-llojE^^ # «.«-(i79)4 zj-zj- o^sjb 

Tflojs 3^ ^ -¥-^(192) £ cflolEi ^ iLS ^-7fl(199)» zj-zj- ^^tV4. °H , 
3^ #^-(191)^ = e)1<?1 #^(175) £ ^1 5^*11(177)^ *Hf<HH £3 ^ 

^MH IZO 5Eb ^ t^J-* 7Mb ^^-(701)4 ^«-*| £M 

^^HM 7-1 *J-* 2)^3}^ ^ 

<69> Ole^ £ AjX|oflo|] tr}-=. HVn]- E^*)^ S.X\ Tfl o] E Ai ( 12 1) 

$llb S-Sl C-flolEi aflA^ 2}-^ ^^-(191)^ 3)^3^ ^ XI 

<?o> oie-l*! « 0 >^^ °HH ^ 5*fl£) n>i^# °l-§-*Rr "J-lH 3 

*>7l^ *Vcf. 

<7l> ^ , J£ 10 ifl*l £ 12» %3LS. t}<^ £ igj-tgo] ^AH<sj) nj-^- 4^ nfiaf o] 

-g-*H <£Aj^ on^ jea] #*l-g- e ^]^E| SAl^Sl ^ sf-ii ^2:<H1 cfl^H # 
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yflxi^oiji, £ ii ^ s. 12^ y^A £ io^l £^l*v ^ e ^uq^ fixi^ xi-xr 
>id ^ XII-XIT ^i-i: 4^ ^-^l^. 
<73> 71^(110) $H ^11 ^Al^sf -^oj<5>7fl 'IH^I-h- 5Ett ^-f-a]^- 

ol^^^l 7flolE^( 12 l)ol ZL^JL, 7l^-(110) A o VJ f 

ofl 9j^sq- ^ n^cq ^oj-o. ^j^j^ 017^^ o.^ *i^d(13lH ^ 

-fM #^d(131)£r 3^ #^r( 191)4 91^^ ^eflo] ^(175)4 

^"(191)4 7flolH^(i21)^ f^o_ S iH^Hr -B-^l -g-^o] ^ o. o>^. 

<74> 7flolEAl(i2l) ^ o.^l *l^d(131)£r IH^I^ JE^r -IH^I-h- 

3- ^U^JIS. ^rS. IZ0 ITO^- ^ ^^-i: 

(201)21- IH^Itj- Sfe ^-f-^lTET t?Ai ^^-(202)* 5L^-*Kr ol^nvo.^ 

<75> TflolM^Km) ^ -fM ^1^(131) $Hfe- ^2}- fl-^(SiN x ) 01=0^^1 Tflol 

— ££«Ki40)°l 7floim^d2i) ^ #^d(i3i)* £jl $1^. 

<76> TjiolE ^ojnv(i 40) ofl - ^3}- «] ^ ^ ^(hydrogenated amorphous silicon) 

*MH^ ^Sl^K 152)7} 5a^, *L£^1(152) $H^r °I(P) nf^^ n^g -^#3. 
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JL^iES. 51^ SH 91^ 4^ 4^ ol-M^l *i*<H3 ^fl(ohmic contact 

layer) (163, 165)7> o^cf. 
<77> ^<M3 ^^(163, 165) SHfe *] *] 7Wb ^^1%- H-^- 

4 3.^-*Kr 3144^(171) 3l £L5flo] ^^. (175) ol ^ 

44 &4. 4°14^(171)£r Tflol^ ^^-(123) ^fofl 44*Rr ±^ ^(173)^8: S.^ 
*>4. olafl, seflo] ^(^o. cflol £^(171)4 £-444 oiocj ^ e ^(123) 
JE^ 44 1=^4^44 ^ ^4(173)4 al^^l o-xl # 

^3(131) ^> VJ f44 ^44 $14. 
<78> c-11o1e| ^(171), ^])9l ^i^-(175)£ 7ti°lS^(121)4 4^445. ^4^ S^r 

^4 ^SLS. 4 -¥-4*1 ^<^fA5. ^£ S^]^, 41 ^H14 ^sjsj- 

711 3f SE^r 5E^r ^ 5E^r ^r## 44-H"^-S. 4^4^ S}^- 

4(701)4 IH^I^ W4-ff ^0.3. 4-^4^1 -#-^4(702)^ i^Rr 4^4-2. 

£- ^344 5U4. 

<79> ^-4(163, 165)^ 4^4 tiV£^(152)2f 3.' -tfJjJ-4 cflolE^Cm) 

31 ^=314 #4(175)4 ^# 4^ v * ^ 4^ 44, 444^(171) 31 H.efl4 

44(175)4 ^3^5. ^-<Utr 7>44. 

<80> fV^, 4H4(152)^r 44 ^i^i #4(173)4 ^44 44 

(175) 44-1- ^l<q*>^ ciHEi^(m) 3\ ^44 44(175) 31 W$ ^4(163, 
165)5+ ^43-^3. -§-44 £°^t 4^ &4. ^, 44 ^$4^44 44(173)4 
^44 44(175)4 £-444 91 JL 4 4£r 4^4 ## 44(163, 165)JE £-e)44 91 
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0.14, ^ E^1A E ^ #£.^(152)^ S^^^l <&3L <&^S\o] HVn| E^fl^ 

^E^ 

c-flolE^(i71) ^ ^.eflo] ^(175) SHl^- ^2)- ^l^-^^l J±Jl^(180;H 

J±JlbK180)^ = 211*1 ^(175) £ c-flolE^^ # «. «.( 179 )°- cejtfl- ^ ^ 
^(185, 189) -ir 7}7]JL 9X°-^, SEtt TlMS ^£^(140) -4 tIMe^s] ag. 

(125)* =aH^r ^(182)* 7>^lJl ^14. ojnfl, ^ ^(182, 185, 189) S. 

TflolE^o^ ^ -^-^(125), JE.31<?1 #^-(175), c-flolE^^ # «-«(i 79 )o) ^$)#o) 
^eiM-S^- *§>S3<H 9X°-*1, ^(182, 185, 189HH±r IZ0 I TO 4 ^ ^ 

# *i^-* ^^-(201, 701)^1 ^cf. 

JUl^(180) ^]6\}^ BVnV E ^^]^E^«-Ei SJ-^I- Aljr* W>0> ^^.3^ ^ 

#71^* ^*Kr ^ ^^-(191)^1 UK)-. 5}-^ ^(191)£r ^(185) 

# -g-T5><*| JEleflol ^^-(175)2]- #33- #7)*\ AS. 91 ^^H 3^ ^1^1- ^^q-. 
&± ^(191)^ °l£-*Rr 7llolEA](121) ^ t-flolE^(171)32]. 7fl^#* 
^o)ji ^3*1 ^51 91^. ^S, TllolE^o] # ^-^-(125) 31 31 ol E| Ai 
^ # ^(179) ^Hl^r ^(182, 189)* 711 o]e ^ 

# 12 ^-^(192) 3\ IS -^11(199)7} SZ^, °l#^r TflojE^ 
^ 31 °] 3 ^ # -¥-^-(125, 179)^- 9)*- 2]^ ^-^aj-o] ^av^^. ji sfliEl 

A ^^°14. ^7lA-]£ ( ^1 ^Alofl^- J§-<£*}?\) 5E^ sfljE^folH IZ0^-(191, 

192, 199)^r TflolE^o^ # ^(125), B.z]]o} ^^-(175), 3HEi^ # *l«. (179 )o] 
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*>^-^-(201, 701)4 Sdl^. °H, ^8(185, 189)£r = 31*1 ^(175) ^ 

cflolE^^. ^ 179)0] 3 JE^M- =efl<y ^(175) £ o|HEl>*d£| 

# ^(179)^1 TflojE *J<a*Kl40)°l ^> $a<H ^ €^"(191) ^ oflc^ ^ 

# US ^-^fl(199)^ ^(185, 189 HS^* 7>*I 

<84> O^HA}^ sMl ^^"(191)^ *fl£.^ ofl S JjL^ IZQ1 . S-^Ou}-, Jp-tg^ £^ 

1-eH (polymer) f^S ^5L , ^-f l-^tb 

<85> ZLfim, £ 10 Vfl^l £ 12 Si ^2* £A] ^]-g- «Vn1- E^^b) ^ 

^l^T-i" 4°fl D}i3f °l-g-«H *fi2oHr tfl*H ^l*>7fl £ 10 lfl*l £ 12°+ £ 

13a ^fl*l £ 22c» ^2:<5H ^^^>7jS. tb^. 
<86> £ 13a vfl^l 13c<Hl I TO IZ0°+ *i*<h§: 7 }- 

*1tt ^ SE^cr 3.^- ^SLS. o]^o]^[ £^^-(201)4 ^ 

wl^n 1 "* 7>*l*r ^^1^- Hi^r IH^lw ^ ^, 2 at%3 Nd» ift}^ Al-Nd ^ 

^ Aiz| ^ o.s. 71^(110) $H 7flolEAi( 1 2i) ^ #^d(131)^§- tflols] ^ 

as. 

<87> £ 14a ^ 145 oll _£A]*V tl^ ^5}- TT^S. Ol^c^^l 7flo]E ^<g^- 

(140), if^#(150), til^^ fl-^^deo)^- 5)-*)- 71^- #2]-^-^ o]-§-§>^ 

AA 1,500 A 5,000 A, 500 A ^] 2,000 A, 11500 A vfl*l 600 A^ 

<£^r ^^*>Jl, <>H 3.^ a ^ ol-f^H^ €r}Jf 
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(701)^- ^ Hl^^-g- 7>^1^ W>]t? £E^r ^H^Itt t^°S ^l-MSl ^^"(701) 
-I: £Mb £^^l^(170)-i- ^sjE^ ^cq a o v ^^-S. 1,500 A 3,000 Jf^s. 

^aj-*v cf^- zz. <?H ##^(310)# 1 Mm ^} 2 //m^ £it>cf. 

H ^, Xl2 -f-S)-^ #^tq-(310Hl £4t ^ ^S#*H £ 15b ^ 

^c^l 5.*]$: w><2f ^-o], 3^(312, 314)* ^^tbcf. °M , 4 €(312, 

314) h^^I^e^ *fl^Jf(C2), ^ ^^-(173)4 ^efltl 3^(175) A> 

°l°fl *)U ^£-(314)^ Hfl^^-(A2), * dH^(171) ^ 2=5fl<£l 3i^(175H % 

^€ Jf&^l ^2 ^^-(312)ilc} ^M|7> ^-Tfl *H , 7lE} ^-^-(B2)^ 

s.^- Xl^t}. o] nfl t *fl^JjL(C2)6fl o}- #^(314)Sl nflAi«.(A2) 

°fl ^> 54^ #%^(312)^ ^12] w]^ J^l Xjzf ^oflAio} ^ S ^ofl n|. 

El- ft ].^c> X|i «-^-(314)^ XI 2 ^(312)^ 1/2 ol^s. 

«HWH, 1:^, 4,000 A ol*Kl ^o] ^cf. 

o]6] t #^nV 2fl^(3l4) ^ ZL *pjL£| B^, ^ 5^*11^(170), fl- 
db^(160) ^ w]^^ fl-^(150Hl ^-§- °H, «fl^^(A2)^^ c-flo] 

E^, £LEl)o] ^ ^ zi is}Jf-°) ^o) zLcfl^. u-o> oiji, ^(C2)°fl 
^ <£5LXM ^} o|c>|o> ^ f q.^*] «.«. (B2 )o 1 l^ 37fl ^(170, 160, 150) ©1 £ 

^ aiM^M ^Hli. ^^^(140)ol H.Eiq-o> ^-tf. 

£ 16a ^ 16b*fl 71^ «~g-(B2)^ 1^#£H Sli^r £#*fl* 

(170)* *fl7i*H ZL *>^-^ t^^g a]^^ fl-^^(160)* i^l^cj-. o] 4^oflA^ 
£^ Alz}- SL^f- A>-g-^ ^ SZ^-^, olnfl i^Xl#(170)^r 
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JL ^(312, 314)£r 7] 9] ^ S^HH 3^Rr 7 A °1 ^4 

, £^ ^n%-(Y70)^ ^A^3- 4 €(312, ^^£1^1 <& 

tt S£^r %7] 7} o]Z\^-ILS- 5flEl(312, 314)5. ±\^S\±r S^HH 

*r <&A. °1 <*ll*r ^ ^-f^-cf *lll ^(314)^ ^711 *}°\ o] 

^<HH *fll ^£r(314)°l x\}7]S\ol is}"!*) 5L*in^(170)°} <£o) a$ 7 ]t) <£sl 

5^*11 fKl70)S] H^l^ ^ Mo SE^r MoW ^g-, Al 5E^r Al ^ , Ta # *>M-# i 

-g-^Kr ?H #4. ^«.^-(7oi)ol Cr^l &q ^^-^ ^^Ml^ CeNH0 3 # ^> 

-g-^- ^ $151, SpjLn}-(701) °1 MoH" MoW^l ^-f^ ±)z$ 7}^)S.^ CF 4 ^- HC1 

^ ^ CF 4 ^- 0 2 ^ ^ AV-g-^t <r ^M}°1 7^o_ 7^u\6\] ufl^V 
^l^til£ 712] til^cf. 

°1^7fl 51 16a ^ £ 16b«ll M-^^fl 3*1^, ^fl^-^-(C2) ^ Hfl^-^-(B2)^ £ 

^ Wll^-g- £^3l(178)^ol #J7 71E1- «-«-(B2)al £^^1^(170)^: all 7^ 

zl SV^fSl wl^H ^#(160)°1 JEL^c!-. oltffl ^ £^1(178)^ 

^ ^efl<y #^-(173, 175)°1 £3 3*1 S^Jl oi^ ^1^1^ cflolE-l ^(171) 

(312, 314)5. <^ii ^5^) ^z^cf. 

°H, 5 17a ^ 17b°fl 5*1^ w>2l- ^ol ; 7lEl- «-«-(B2)^ 5^4g «1^^ 

^^(160) ^ n til^^ ^i^(150)^ *\U ^^-(314)21- ^1 ^ 
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^ »^<L3- ^ofl ^T^t*. °1 -qzhS: 311 €(312, 314)-4 w] ^ 

^ ^#(160) ^ Hl^aJ ff-i#(150)(ul^^ u]^^ fl-di^^r ^ 

#e»^o) 7]3] ®^r)o] fAjofl ^Zj-SM Tfl E :go^(140)£ ^ZfS)*! ^ 2:3 *H1 
^ I^H^ £M , ^1 2fl^(312, 314)34 ^#(150 H tfl^r ^zj-*l7> 

7i^ ^^^o.s. <^zWb «>^W. °fl» #<H, SF 6 ^ HCl^ 

^ 71^14, sf 6 2]- o 2 ^ ^ 7)^m Ai-g-^ 7i si ^<u*> ^ns. ^ ^ ^ 

Sa^. ^€(312, 314)21- ^#(150H ^ ^z**}7} *fll 

^-§-(314)^ ^^1^ ^#(150)4 fl-^(160)5l y A 

3f ^-Tiq- ZL^.cf 2)-o}o) 

£ 17a ^ 17b°11 w><2f ^o] ( ^%gJf-(C2)^ afll ^(314)ol 

i^/_ELEfl<?l-g- £^^](178)ol B-Z\^JL, 7)B\- ™.g-(B2)2) JE^g £ ti]^ ^ 
#(160) ^ «1 ^ fl^i#(150)°l ^Tl^M n ^ojE ^<gn^(l40)ol = 5^1}. 

afl^(A2)^ *112 Jf£-(312) ^a] -iiz^tis. =7|i 7 ]. 03=0^1}. <>1 ^TlHl 

^1 til^ ^-£^1 (152)7} ^^x^-. 5.^ 168 o. ^ ^^/ceflo]^. 

£^1^1(178) ^Jf^ 5L^£ ^i#^r 7>^^lcf. 

°H (ashing)^: -§-*H ^-^(02)^ ii/£5l 0 J| £^^1(178) K^} 

S. 18a ^ 18b^ £^1*1 ti>s} ^-o] ^^^-(C2)^ ii/=5H<y-g- 51331(178) 
^ Spf<i| E.Jg^ fl-^.^dgg)^- AlZj-^H ^T^Vcf. ol nj, /j^ ^i/JE. 

efl^-g- £3*11(178)2}- ^4i#(168) S.^) tfl^H #M ^^SLS, 3M ^3E 

5^°!, ii/=efl°J-§- IE.331U78H1 tU*iH±r ^ ^^S, 51^3 ^3 fl-^f, 
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d68)^i ^n*\$= ?m q^s. *m ^s. ^/=3i*i-g- 

(178)3}- £^S€ til^^ 168)3] ^ tm*)?} ^ 2^HH ^^M: *3*Kr 3°1 

^4 ^^wl7> 3.7] ^g-f ^4 % 7 }7\ o]b\<$ *fl^Jf(C2) 

°fl tffe «KE*fl( 152)3] 2:l*>7l7> &7] ifol4. ofl» 1-^, SF 6 ^ 0 2 3] 

^ 71^11- A}-g-£}a| ^i/JElefl <?]-§- £^^(178)* ^Z|*Kr ?A=r 1; ^ ^Cf. ^ 

^4 ?H ^zj-g- Si^} ^ ^f7f^ ^ai ^zj-sq^. ii/JEefltl-g- 

(178)3] Ai^^nV, ^ai 41741]^ a]^^ ^^(168)^ 7]3] *]z]-£)*] 

7)1^ D J:t^?14. 5^3 € ^^(168) ^ «>£^(152)» <*) 

^ A]~g-<5}^ *)2J- 7 ]^}2\ cfls-fe SHH CF 4 3f HC13] ^ 7l^lM- CF 4 3}- o 2 

3] ^ 7]*fl» ir ^ SIA^, CF 4 3]- 0 2 » ^V-§-^ ti>£^(152)# tf^J 

^ 5W. °l«fl, £ 18b<^l H^l^ S>£^1(152)3] «a^.7> *I]7]SH ^7} ^o}^ 

ufl^c] X| 2 w.^-(312)S. o]nfl 0]^ ^5.0] ^ S AlZ^-sJcf. o] nfl 
3] TlMM ^<g^.(i40)ol ^S^l XI 2 ^(312) 

°1 3. *Hf3] cflolE^(171) £ ^5fl9j ^(175)0] JEL^U^ ^o] ^H^- # 

°1 ^711 *f^,.S. 15a, 18a ^ 18b°lH ^ «>4 £0] t cflo]^^ (171)4 ^efl^l # 
^■(175)°1 £-e]S]^A] cflolE^(i71) ^ ^efl^l ^^-(175)4 =L ja 
7fl(163, 165) o] 3j-^^cf. 

*}*l^o.3. cflolE^ tiflAi^-(A2)ofl #0} 01- X) 2 ^(312)^- ^7]^. ^ 

e i<4, ^12 ^--g-(312)3] XI 7]^ «^(C2) d^/JELeflol-g- £^X1(178)# ^7]^ J£ zl 
^3] £3§^ U ]^^ ^4i#(168)# ^l7]*>7l #o\] 0)^.0]^ ^£ o^cf. 
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<ioo> ^ &q ^* J&tfls. *>7li4 £^ ^z^M- a> 

*r $m. ^M-^ ^-f ofl^ *v ^z^* >M~g-*}£.s tiling 

^ ^7l7> <H^t}. #7}<*1 ^-foflfe ^ S^* ^7l7> 

wliU^ 4=1-9-14 ^Hl #7i3.* 3°1 oitf. 

<10l> oj<2)- ^-o] *}cr| cflolB|^(171) ^ *}^(175)* ^^tt ^, ^ sfl 

€(314)* ^flTl^uL, £ 19a ^ 19b°fl £^?V ^o] ^aH^ ^-o] ^ fl-^l- 

CVD «c V ^S ^aj-^q. ^o. -G-^o- -e-71 ^<S^* 3**H 11S^-(180)^ 

^Aj*Vcf. o]o^ _ -l Aj.ti.ofl ^^-(410)* s ^ wj-^ AS ^, 4^31 * 

*M ##^(410 H 2:A>tV * £ 19b ^ £ 19c°lH Jife H>sq- ^-ol 

^HSJ. sfl€(412, 414)* ©Infl, sfl^( 4 i2, 414) 

*1 3#-¥-(C3), ^ JEUflSl ^^-(175)^011 ^li ti.«(4i4)o. Tflojs^^ # 

^^-(125)^1 tfl*^ 3j)c«.(B3)» afli^t!: 7M^-(A3)o\] ^^1^- *fl2 ^(412)^ gj= 
£ 7^H, 2f|=«-(B3)^ Zj-^S^ SL^f- ^Tl^-Cf. O] nfl, C-flolE^^ ^ J=L£ 

(179)3 Aj-ti-oll <H^*>^ Zj-^BVo} afll ^-g-(414)£r 3fliEL^-(B3)^ Aj^^ o_ S -f^tt ^ 

tfzjt}. ^H, ^#-¥-(C3H ^tt ^sV(414)^r Ji 2L m 180)^.4 ^-Tlu)- ^ 

<102> ojnfl, Zj#*i- sfl^(412, 414)* ^3.^ zl *>^-^ ^-o] ^.^^(180) 

^ tA^e ^^^-(140)^1 £)RV ^4* ojufl, "-(B3)<HH*r TflojE ;g<£ 

^(140)3f iLJ:*J-(180)°l ^sq^o) ^].j7 ( ^#^(C3)iA^ 7])o)^ 
(UO)ol \+o> oi<>|o]: ^-t}. 

54-28 



1020030003299 ^^>: 2003/2/20 

<103> -f^, £ 20a ^ £ 20b<*lH iL^ «>^- *M 2fl€(412, 414)* 

<*| ^^-(180) 3L^ 711o]e ^^^-(140)* °H, 2fl = ^-(B3)<Hl^i^ 

^^-(180)^1 *\}7]S\o]o}: t}^, ^^(C3)^l^1^r <Qlf-7} ^£ 

(140)^ ^.^^-(180)^cf ?A 0 ) SWM ^-o] 

^^"(175) *Hf<*1M <£tf %o] S>5L^ ^>7l ^^-olcf. S^oflAi 

W>S+ ^O] 5fl=«-(B3)ofl^^ TllolH ^^(UO) <U^7} ^ ^t}. o"|oi ( ofl^l 

^* ^#-^(C3HH ^LHMirRr ^1 -^-g-(414)* #31*1 *H7^M ^ 

#^(C3HH ^efl<a ^(175) 3WRr iLJL^-(180)* ^e^nf. 

<104> o]c>| ( £ 21a ^ £ 21b^l^i iL^r ^ ^-o], u-^ ^bv^| ^12 ^(412)* ^ 

7>}-§-*H ^#^-(C3HH ^^-(180)* z\]7]i5}ol ^(175)* 

= 5]^ ^(185)* ^ ^^S. a}**}^, Tfloje 

^^^-(140)2)- ^^(180)^1 tfl^H 0.5. 7>^^ 2^0.5. 

^Aj^-cf. ol^^l sfl^(B3)^^i TlM^o] # if ^(125) TflojE ^cg 

B>(140)^r ^#^(C3)2l ^51^(180)^.^ gf^r nfl£-<Hl , 2}) = ^(B3) 

°fl^^ TlMS ^^sV( 140 )ol ig-^] 7flo]E^^ # ^(125) -§: ^ 

(182)* ^ 5Ui^, ^#^-(C3H^ 711 o]e ^^(140)* tfz] ^ ^cf. 

<105> o^, £ 22a ^ £ 22b^H ^ go) > ^(182, 185, 189)* -g-^H 

W3K202, 702)* ^7]^. o}^ ^eflo] ^(175) 5E^ Tfl. 
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